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ABSTRAK 
Jambatan adalah salah satu struktur penting untuk menghubungkan dua tempat yang 
biasanya dipisahkan oleh sungai. Pembangunan yang pesat berlaku berhampiran 
kawasan sungai telah mengakibatkan peningkatan permintaan infrastruktur sungai 
seperti jambatan. Jambatan baru yang dipanggil Jambatan 3 di Sungai Rasau, Gambang 
sedang dalam pembinaan untuk menggantikan jambatan yang sedia ada, jesteru, adalah 
penting untuk memahami ciri hidrologi dan hidraulik sungai untuk memastikan 
kecekapan reka bentuk jambatan dan keselamatannya. Salah satu fenomena yang boleh 
berlaku disebabkan oleh kehadiran  ceracak jambatan di dalam sungai adalah air 
berbalik. Air berbalik boleh menyebabkan banyak kerosakan alam sekitar dan oleh itu 
adalah penting untuk mempertimbangkan kesan air berbalik walaupun tapak jambatan 
di Sungai Rasau yang dipilih mempunyai tebing yang stabil dan saluran yang lurus. 
Dalam kajian ini, kaedah yang akan digunakan untuk menentukan kesan air berbalik 
adalah analisis simulasi profil air menggunakan perisian HEC-RAS. Kes yang terlibat 
dalam simulasi ini adalah tanpa ceracak jambatan dan dengan kehadiran ceracak 
jambatan. Hasil simulasi ditunjukkan dalam bentuk profil paras air melawan stesen 
keratan rentas. Dari kajian ini, dengan adanya jambatan dan aliran puncak 100 tahun, 
paras air di bawah jambatan telah mematuhi Garis Panduan Pembangunan Sungai 
kerana mempunyai paras air 11.18m dari paras laut dan ‘freeboard’sepanjang 0.74m di 
bawah permukaan  jambatan. Selain itu, air akan melimpah ke kiri dan kanan tebing 
sungai tetapi masih tidak melebihi paras jalan raya. 
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ABSTRACT 
Bridge is one of the important structures to connect two places usually separated by a 
river. Massive development occurs near the river area which resulted in increase in 
demand of river infrastructure such as bridge. A new bridge called Bridge 3 at Rasau 
River, Gambang is under construction to replace the existing bridge. Thus it is 
important to understand about the hydrology and hydraulic characteristic of the river to 
ensure the efficiency of the bridge’s design and its safety. One of the phenomena that 
can cause by the bridge piers is backwater. Backwater can cause a lot of environmental 
damages and, hence, it is crucial to consider the backwater effect even the bridge site at 
the Rasau River selected has stable banks and straight channel. In this study, HEC-RAS 
software was used to investigate the backwater effect through analysis of water profile. 
Simulations were carried out without and with the presence of the bridge piers. The 
result of the simulation showed in the form of water level versus station of the cross 
section. From this study, with the presence of bridge piers and 100-year ARI, the water 
level under the bridge had comply with the Guideline for River Development for having 
a water level of 11.18m from sea level and freeboard of 0.74m under the soffit of the 
bridge. Apart from that, overflows occurred at both the left and right of the river bank 
but not exceeded the road levels. 
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INTRODUCTION 
1.1 RESEARCH BACKGROUND 
Bridge is one of the important structures to connect two places usually separated 
by a river. Massive development occurs near the river area which resulted in increase in 
demand of river infrastructure such as bridge is also increase. 
It is crucial to understand the hydrology and hydraulic characteristics of the 
river in order to ensure the efficiency of the bridge’s design and its safety. The piers can 
act as obstruction to the current flow which can cause a lot of environment disasters as 
water level increase at the upstream during heavy rain season resulted in flooding to the 
surrounding area. Furthermore, as water level increase, scour of bridge pier and 
backwater effect can also occured which in return increase the maintenance cost in the 
future. 
Backwater can cause a lot of environment damages, and thus it is necessary to 
consider the backwater effect even the bridge site at Rasau River were selected as it has 
stable banks and straight channel. Selection of site is to avoid postulated hydraulic 
effects caused by the bridge but it is by no means a simple task to measure (Bradley, 
1960). 
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1.2 PROBLEM STATEMENT 
Backwater phenomena occur when there is obstruction of flow which is for this 
case, the obstruction is caused by the bridge piers and it is such unavoidable hydraulic 
effect. River water level increase above the normal level is known as the phenomena 
mentioned. Backwater effect should be in consideration when designing the bridge piers 
because the number of piers and its arrangement is the major factor affected the 
problem. 
Bridge 3 at Rasau River is one of the bridge construction projects among the 
three bridges under Project of Upgrading the Federal Road Links Gambang and 
Segamat. As it is located in Gambang, Pahang the East Coast area where monsoon 
season keep repeated around the month of November to March every year, hydraulic 
engineer need to focus in any uncertainty that can affect the bridge construction. The 
uncertainty mentioned here is the cause of backwater effect due to bridge pier that can 
leads to occurrences of flood and excessive piers scour.  
Backwater effect can increase drastically with the heavy rain season lasted for a 
long period of time as amount of water flow in the upstream of the bridge increases. 
Occurrence of flood to area nearby might happen as a result of the backwater effect. 
The disaster occurrence can leads to the destruction of the locality property also the 
destruction of Mother Nature’s; wild life habitat and their life, nearby the river. In 
addition, the water can be over flow up to the above soffit level of the bridge and then 
on to the road which finally results in damages the bridge surface or road layers.  
Furthermore, increase in number of destruction especially the bridge structure 
component itself can leads to high cost of maintenance. Therefore, it is crucial to 
investigate how to overcome backwater effect of the Rasau River due to bridge piers 
and its shape. One of the flooding issues by the river in the East Coast area of Malaysia 
is in Kelantan River at Tambatan DiRaja, Kelantan which took place in the year 2014. 
The flood event was the worst recorded in the history of the state which recorded a level 
of 34.17m compared to that of 29.70m in 2004 and 33.61m in 1967 (Davies, 2015).  
Figure 1.1 illustrates the Sultan Yahya Petra Bridge located across the Kelantan River 
where bridge piers act as the structural element caused to backwater in the river. 
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Figure 1.1 Sultan Yahya Petra Bridge, Kelantan 
 
1.3 RESEARCH OBJECTIVE 
This research outlines the following objectives: 
i. To determine the backwater effect due to presence of bridge piers. 
ii. To determine the water level profile of Rasau River with and without bridge 
presence. 
1.4 SCOPE OF RESEARCH 
This research is about the analysis of water profile and hydraulic characteristic 
which focus on backwater flow at the upstream and extended flow at the downstream of 
the Bridge 3, Rasau River. The analysis is by using HEC-HMS and HEC-RAS software 
which is the widely used software to compute water surface profile through system of 
open channel.  
In order to achieve the objectives, the research focused on the analysis of the 
subcritical and supercritical  flow  with collected data such as velocity of the river, flow 
rate (Q), normal depth and increased depth of water level at the upstream. The research 
focused on the Rasau River only that has rectangular channel, slope embankments and 
channel with floodplain. Method used to investigate the backwater effect is the 
simulation analysis of the water profile using HEC-RAS software. 
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